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- 1 - . 

1. BACKGROUND 

The National Aerona\l.tics and Space Administration {NASA) ?f the U.S. A. 

is launching tl~e .I'U.I-4BUS-G sate.~lite in fall 1978. T~~s s~~~ecraft. will 

enter into a polar orbit with 8 sensor systems whi.ch are designed to 

record features on the Earth's surface and in the atmosphere_. 

'-.. 
One of these sensors is the Coastal Zone Colour Scanner (CZCS) which 

will be dedicated to obtain information on the quality of Il?-a.rine. co.~stal 

waters. 

.. r· 

A group of experts, headed by Dr. W. Hovis, l\TOAA/N~~S form_~ the 

NIMBUS -G Experimental Tear:q. {I\TET.). Its task is to define the problems 
.. . ~ 

associated with ocean color rnonitoring from space, work on solutions to 

these problems, and to establish algorithrn.s that can be used to determi_~e 

chlorophyll, turbidity and yellow substances qualitatively and quanti­

tatively from the CZCS data. 

The Joint Research Centre (JRC) of the European Communities (EC), h~s 

accepted an invitation to participate in the satellite experiment (post­

launch); and to contribute to the establishment of th~--~-~~y defi_~~~ons ne­

cessary for a successful programme through a number of prelaunch 

experiments~. 

• 
This European proj_ect '£'as called. ~URASEP, an abb;eviation for .... 
European Association of Scientists for Experiments o?. P_ollution. Th~ .. 

project is being coordinated from the JRC -Ispra Establishment in 

cooperation with a large number of universities and research institutes 

within the European Communities. 
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The n:rga.nizational structure of the EURASEP pr()jeet is build around a 

steering committee with a principal investigator-and government re­

presentatives from the participating countries. The scientific core in 

this structure comprises five working groups, as follows: 

A Data Handling 
.,· 

B Signatures, Models, Algorithms and Atmospheric Measurements 

C Flight Management and Sensors 

D Sea Truth Measurements 

E Oceanologic Models 

Their tasks are: 

• to discuss the scientific problems and pr-oduce scientific .definiti,ns 

adaptable to EURASEP, 

to plan and CI')Ordinate. common actions in the field and in the 

laboratories, 

to develop theoretical models, 

to assure optimal treatment of data for the benefit of all partici-

pating cnuntries and 

to assure the best possible communication on the common actions. 

All groups have met several times since they were established in 

September 1976. 

1. 3. Pre -launch activities 
~--------~-~~~~~-~~ 

As a NET member the JRC is active in preparing fnr the pnst-laurich 

phase. This is df'ne by participating in the NET meetings and by per­

ferming a number ,.£pre-launch experiments. st) far, these experiments 

have dealt with problems on: 
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mesoscale atmospheric variations, 

development of a device for continuous measurements of oceano­

graphic parameters, 

determinatiun of radiation quantities needed for correction of 

C ZCS data with emphasis on the advection problem of aerosols of 

different origin and its effects on the observations from space. 

The major European pre-launch contribution, however, is the OCS 

JhxperimepL~. 

2. THE OCEAN COLOR SCANNER 

The Ocean Color Scanner is a scanning radiometer build by NASA for 

detection and recvrding of upwelling sunlight £rum the ocean water and 

suspended particulkte matter. It records in 10 narrow wavelength bands 

on magnetic tape (Appendix I). 

3. PREPARATION OF THE OCS CAMPAIGN 

Because of the unique characteristics of the Ocean Color Scanner, it was 

decided at the JRC, Ispra, to apply for a 1.-,an of the instrument to be 

flown at high altitude over a European test site. 

The objectives of this measurement campaign was to: 

contribute to NASA 1 s pre -launch program that primarily aims at 

the establishment of an algorithm through which chlorophyll- r:;/, 

suspended sediments and yellow substances can be quantitatively 

:k Ocean C~lor Scanner Experiment 1977 
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determined (the three primary parameters), 

offer European scientists an opportunity, to work on data .similar tQ 

the data from the CZCS, _ 

experiment in waters where the three primary parameters w~uld be 

fo~d _in steep -gradients and in a vaJ;_iety of quanti_ty ~ati~s, 

experiment with "real" sea truth, that is, simultaneous air and 

sea data acquisition with a possibi~ity of subsequent data c8rrelatian, 

accurate within the order of a few pixels, 

intercalibrate as many .of the- Europe~n. instru~ents, that will be 

used f8r the pnst-launch experiment, as possible. 

NASA approved the loan of the Ocean Color Scanner to the Joint Research 

Centre in December 1976. 
.. 
~· .. -- ~·' . -~~ ·~·-~ ~· 

The plans for the experime:nt. were approved ,at a steeri~g committee 

meeting in February 19 7.7. The approve1;l included ~:Q.e. ~election of a test 
' , ' • ' ' ~ • .. f • • 

site from Noordwijk aan Zee in t~e .Netherlands to Cap Gris Nez in France 
: . ~ • . J 

(Figure 1 ). At that meeting the author was appointed as a scientific test 

site coordinator. 

---
Initially three test sites were conside-red for the experiment: 

1) The German Bight with the Elb Estuary, 

2) The French Atlantic coast at Brittany and 

3) the Southern part of the North Sea along the Dutch. Belgian and French 

coast. 

All three sites had a -high_ p~obability ·of ppor-weatheT·· c:onditions with 

clould .dover and fairly strong winds. 

The latter site was chos~n because::· 

the three primary parameters existed in appropriate concentration 

and gradients, .. 
two major rivers, the Rhine and th_e .Schelde,. have outlets into the 

test sites offering a variety of mixing zones, · 

EUR/C-IS/31/78, e 
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a varied coast and bathymetry e}tisted in· the area, 

this coast line could be divided into two flight tracks that would make 

good flight planning feasible, 

this coast line has a relatively large number. of po.xts, providing a 

good base for the participating vessels, 

the existing communication fc...cilities, navigation aid and maps of the 

area were excellent. 

A hydrodynamic model based on data previously collected in this area, could 

be made and tested. Using such a model to correct sample stations along 

the ·ship tracks for tidal current would enable the analysts to simulate a 

real time correlation of sea truth data with flight data. On the other hand, 

much of the data acquired during the experiment could be uaed to further 

test the model. 

From early March 1977, the preparatory·work made by the EURASEP 

working groups entered a more detailed phase of campaiGn coordinati.")n and 

instrument preparation. A PCM coder (digitizer) v1as specially build by 

a private company on order from JRC, Ispra. Various types of equipment 

for conventional oceanographic mea.surements were designed. and build. 
','J 

Finally, a communication and control center were established in a Rijks-
• t ••• 

waterstaat building at Rijswijk in the Netherlands. 

By June 10, 1977 the project was ready for a one week pre -stand-by 

programme. 

4. PRE-STAND-BY ACTIVITIES, JUNE 13- 19, 1977 

Some important actions took place during the last week before the 2 -week 

stand-by from June 20 to July 3. More than 100 scientiata and tcchnician3 

had to be briefed, and the instruments intercalibrated and installed. 

Finally a test run with all participants was conducted fron'l the ccnt:::-ol centre 

in the Netherlands to assure that all. equipment and the commnni.cation 

functioned well. 
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4. 1. Installation of the Ocean Color Scanner 
~-----~--~-~-----~----~----~--~~--~-

The OCS was installed in a Mystere 20 Falcon Jet aircraft at Creil 

airfield north of Paris, ·France, from June 15 to 17. Instrument specifi­

cations and other technical data are given in four working papers in 

Appendix I. A. specialist from NASA assisted on the installation. 

4. 2. Intercalibration of Sea Truth Instruments 
----~--~~-~~~-~-----~~-------~--------

A large part of the oceanographic instruments on the market today was . * . 
represented at the IZWO Laboratories, Ostend, Belgium, where an 

intercalibration took place on June 15. 

Water was collected early in the morning from two positions off the 

Belgian coast where chlorophyll content and turbidity were known to be 

distinctly different. All instruments placed around a large water tar..k 

measured first on water from one position, then from the other, and 

finally on a mixture of the two samples. The parameters measured were 

chlorophyll, turbidity, salinity and temperature, that is, the four para­

meters which were to be measured continuously on board the vessels 

simultaneous with the overflight. The sampl~s were analyzed by conven­

tional laboratory methods on the day of the intercalibration in order to have 

absolute values. Some of the problems encountered during the exercise 

are described in Chapter 8. 1, 

A ''teach-in" with all sea truth teams was held on June 14, in Ostend, 

Belgium. The campaign was described in detail and each team ·leader 

received the forms, instruction sheets, positions and time tables necessary 

* Institute for Marine Scientific Research 
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to operate within the very tight schedule set up for ·the experiment. Also 

information and demonstrations were given on the use of optical_'filters 

and Dr. Austins Munsell Color Panel* together with the Secchi disc. 

Foilowing a Vl!orking Group B meeting on June 7, where the atmospheric 

meas·ti~ements in connection with the OCS experiment. wer-e ·defi~ed, a team 
. . 

leader -~eeting was held in the Hague, the Netherland~, w'ith the campaig~ 
, ... , 

coordinator on June 19. The final details concerning facilities at measure-
'I 

ment stations ·were g-iven and communication procedur~s were established. 

Transportation_of teams to the off-shore platforms by helicopter was 

arranged; so that all teams were ready to measure on June 20. 

Two test flight with the OCS on June 18 ensured proper functio_n a~ the 

electronic circuit from OCS via oscilloscope, time coder, roll corx;~cti9n 

unit, degitizer to tape recorder. 

Also on June 18 a "dummy run" with all nine vesse~s ·was ~ad~ t? t~~t the 

timing, communication and sea truth equipment. Adjustments and correc­

tions of malfunctions e_xperienced on that run:w~re made -<;>n June 19. 

5. OCS SUPPORT FRO:f\A A MULTISPECTRAL SCANNER;.O.N:A MEDIUM 

ALTITUDE AIRCRAFT 

A German owned Do:;:nier 28 Skyservant aircraft was included in the project 

as a supporting data acquisition platform. It carried the following instru:­

ments; 

* From Scripps Institution of Oceanography, Visib~~ity Laboratory, 
.1.. I '- ~· • 

San Diego, U.S. A. ~ '. 
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11-channel Bendix scanner 

PRT-5 Barnes radiometer 

- G -

·Zeiss metric camera (color, film for ship identification) 

Exotech LANDSAT compatible radiometer (pointing up) 

Hasselblad camera (color IR film). 

The OCS is a prototype instrument and no scanner with a similar unique 

Signal/Noise (S/N) ratio (see Table 1) could be used as a back-up system 

in case of a failure in the OCS system. In addition, the French owned 

· Mystere was at that time the only European aircraft with an appropriate 

window in the fuselage that could fly at 11000 meters. Thus, it was well 

understood that the value of the experiment would be drastically reduced in 

case of malfunction of the OCS system. Including the Dornler aircraft 

with a conventional multispectral scanner to fly at medium altitude in­

creased the probability of obtaining aerial data in any event. It also added 

an aerial thermal infrared imaging sensor to. the experiment. Although 

calculations show that the Bendix M 2S is far from ideal for oceanographic 

remote sensing, it was the only available multispectral·scanner offered to 

the project at a low cost for the stand-by period. 

The use of a thermal infrared imaging sensor in the project was expected to 

give the. following advantages: 

a record of any upwelling that might occur along the coast of the 

test site, 

a delineation of the mixing zones around estuaries, 

an indication of currents near the coast line by following discharges 

from smaller outlets. 

6. PROJECT PLAN 

The major drawback of the test site is its geographical position with a poten­

tial for long periods of poor weather conditions for remote sensing data 

EUR/C-IS/31 /7t. e 
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acquisition. Therefore the project plan ~n-~luded a stand-by p:eriod for._ all 
• • ..... _ • • • • • ~ •••• w • -' ·-

equipment and participants of up to two weeks, starting onJune 20, 1977. 

The following describes the many functions necessary for a successful. 

experiment. 

The satellite tracking station at the University·i:>f Dunde-e, U • K. recorded 

NOAA-5 signals every day at 9 a.m. and combined it with Bracknell 
. . ' ~ ' ~ . 

m.~teorologic~l station, tr~. K~ A cloud cover {~-~·ecast shoul(fbe telexed ·. 

and tel~~honed_t~ Ha'lland at i 0 a.m. ·e~~h day during tlie stcind-by p~~iod 
from that station. If a "clear" signal was given, all vessels would be 

directed to th.~ir starting positions where they should wait for a "go 

ahead" ,call from the communication center. This "go ahead" message 

would be based on a second 11clear" signal from a new cloud cover fore­

cast at noon. At the noon "clear" signal, the aircrafts would also be given 

a "go ahead" signal. 

The OCS experiment should work in GMT. 

Weather forecasting on a 24, 48, 72 hour basis should also be given each 

day during the stand-by period by InstitutRoyal Meteofbio gique ·de 

Belgique (Sneyers). This institute and Valkenburg airfield should provide 

information daily about wind direction/velocity at 11. 000 m altitude ·ov·er 

the test site. 

6. 2. Communication Center 
-~--~~------------~--

A communic~tion center, called "EURASEP CONTROL"; should be set up 
. '._) ' 

in the main building of ~he North Sea Directorate, Rijkswaterstaat in 

Rijswijk, the Netherlands. The entire OCS experiment should be directed 

from this center. 

EUR/C-IS/31/78. e 
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Ground·Aireraft- Communication ·,' 

For the communication between aircrafts and ground VHF channel 

130. 1 MHz had been reserved for the OCS expe:t:iment. A radio ~et had been 

provided by National Lucht and Ruimtevaart Laboratorium (NLR). The 

:range of this equipment is 380 km to an aircraft at 11. 000 m altitude and 

225 km to an aircraft at 4000 m altitude. 

Ground-Boat-Communication 

Vessels should Cfl\mmunicate with EURASEP CONTROL on Middle wave 

(MW) on duplex z. 391 MHz via the vessel "Smalagt". All vessels had VHF 

channel 6 (156. 3 MHz) and 8 (15 6. 4 MHz) on board as a reserve. 

"Smalagt" should communicate with EURASEP CONTROL on VHF and- act 

as a communication link between the control center and all vessels. 
i'-

All radio communication would be in English because it is spoken by· most 

participants. There should, however, be persons in.the communications 

center who spoke all the major languages of the EC. 

EURASEP CONTROL was furnished with map boards, black boards, eight 

telephones and there was access to a telex. 

6. 3. Aircrafts and Sensors 
~~-~---~----~-~~--~~ 

The French Mystere 20 Falcon Jet and the German Dorn1e·r 28 "Skyservant" 

aircrafts should arrive at the Dutch military airfield Valkenburg in the 

afternoon on June 19. This airfield should be their base until the campaign 

was completed. Start and end positions for recording would be given to the 

flight crew during a preflight briefing. The track of Leg 1 is 217° and 37° 

for both aircrafts. The tra:ck of Leg 2 is 246 and 66° for both aircrafts. 

EUR/C-IS/31/78. e 
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A Cessna 402 aircraft stationed at the Amsterdam Schiphol airport should 

be used for ship ide.n:tification and positioning. 

The French organization, Groupement pour le Developpement de 1a 

Teledetection Aerospatiale (GDTA~ made .. a B-17 aircraft available to fly 

over the French coastal areas from the Belgian border to the town of· 

Dieppe. Ideally, it should take off from Creil airfield north of Paris (F) 

and fly sir.nultaneous with the Mystere. Therefore, the same two week· 

stand-by period was scheduled. The details are gi"ven in Appendix II. 

6. 3. 1. Mystere 20 Falcon Jet 

The Mystere should fly at 11. 000 r.aeters :altitude at 200 m/s ""'·720 km/h. 

The effective swath angle of the OCS is 80° giving a ground swath ·width 

of 18, 500 m. The spatial resolution at nadir would be 38. 5 m. 

As some of the ships used for the experiment would be smaller than one 

OCS pixel, it was decided also to carry a camera for identification of the 

sea truth vessels. A Fairchild K24 camera charged with Kodak Ekta­

chrome MS Aerographic 2448 film was used for this purpose. 

FLIGHT SCHEDULES 

Mystere 20: 

1240 hours 

Start Leg 1 N:E.';-SVf 1300 " Start recording 

E:nd Leg 1 NE-SVl 1312-1315 hours Stop recording • i 

Start turn to Leg 1 SW-NE 1312-1315 "· 

Start Leg 1 SVl-NE 1317-1320 " Start recording 

End Leg'i SVl-NE 1332-1335 " Stop recording 

.Arrival at valkenburg 1345 hours 

Change of HDDT 20 minutes 

Start Valkenburg 1405 hours 

(continued) 
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.Start Leg 2 NE-SW 1430 hours Start recording 

End Leg 2 NE ... SW 1440-1444 hours Stop recording 

Start turn to Leg 2 SW -NE 1440-1444 " 

Start Leg 2 SW-NE 1445-1449 hours 

End Leg 2 SW-NE. 1500-1504 hours 

Arrival at Valkenburg 1520 hours 

Start recording 

. Stop recording 

This flight schedule would assure ?t maximum deviation from the sun angle 

of ±· 5-6° during the flights in both directions within the period June 20 to 

July 3. 

The Ocean Color Scanner recording should commence approximately 10 km 

North of the platform 111\-oordwijkrr from NE to SW on Leg 1 and at position 

51° 03• N-20 38 1 E on Leg 1 from SvV toNE. 

On Leg 2 recording should start at position 51° 30 1 N - 3° 33' E and con­

tinue until the aircraft had past. Cap Gris Nez in NE-SW direction. In the 

SW-NE direction on Leg· 2, recording would start at position 51 ° 03 r N -

1° 23' and end at position 51° SO• N - 4° 06' E. 

The total estimated recording was in the order of one hour. 

6. 3 .. 2. Dernier 28 nskyservantn 

The DOrnier should fly at 4. 000 meters altitude at 70 m/ s rv250 km/h. At 

that altitude, the effective swath width is approximately 9. 000 meters. 

Unlike the OCS, the Bendix scanner has a thermal infrared channel and 

would t~efore provide a very important additional source of information. 

The thermal imagery combined with a nadir profile from the PR T-5 

Barnes thermal IR radiometer are recordings of the temperature of the 

water "skin" surface. This data should be correlated with the temperature 

measurements made from the vessels. 

EUR/C-IS/31/) 178. e 
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The LANDSAT compatible radiometer (Exotech model 1 00) pointing· up 

would me~_sure the incoming radiance , in the four LANDSAT MSS bands. 
' • • ' ; I : • ' • ' ,_. ~ \ ' ' : I 

The Zei_s~. metric camera charged. with K,odak Ektachrome MS Aerographic 
: . : .... -·· .. 

2448 film was inclu_ded for ship identification li~e the camera on board the 

Myst~re. 

FLIGHT SCHEDULES 

nornier .28 

Start Valkenburg 1150 hours 

Start Leg 1 NE-SV/ 1200 hours 

E;p.d.,-Le~--~- ~E-SVf 1236 hours 

StartturJJ. to Leg 1 Sy\f.-NE 1236 hours 

Start Leg l SVv -NE 1244 hours 

End Leg 1 SVv-!'JE. 1324 hours 

Arrival at Valkenburg 

Start Valkenburg 

Start Leg 2, NE-SVv 

End Leg 2 NE-SW 

1332 hours 

. 1347 hours 

1411 hours 

1451 hours 

Start turn to Leg 2 SW-NE 1451 hours 

Start Leg 2 SW -NE 1459 hours 

End Leg 2 SVv-NE 1549 hours 

Arrival at Valkenburg 16f4 hours 

Start recording 

Stop recording 

Start recording 

Stop recording 

Start recording 

Stop recording 

Start recording·· 

Stop recording 

Total-estimated recording time: 2 hours 26 minutes-~. 

This flight schedule would as sure a maximum deviation from the sun angle 

of less than 30° during the flights in both directions within the period from 

June 20 to July 3. 
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6. 3. 3. ·Cessna 402-

The Southern Bight of the North Sea is one of the areas with the 

heaviest oil tanker :traffic in the world. This could be an obstacle for 

the OCS experiment ship tracks going perpendicular to the main flow 

of the traffic, but the experiment could also benefit from the presence 

of big tankers. 

The outer flight tracks would be over open sea. Therefore. no land 

would appear on the images, causing difficulties with the exact location 

of features observed on the images. 

During the flights of the Mystere and Dornier, a Cessna 402 with 6 VHF 

radios, provided by the Rijkswaterstaat, the Netherlands, s~ld:tly .. over 

the test site at low altitude. The pilot should select large tankers one 

by one, fly low enoug:t to read the name of the ship and then call it to 

ask for its exact position. In cases where tankers would be at anchor, 

the position should only be asked once. For moving ships it would be 

necessary to have the positions at frequent time intervals during the 

Mystere and Dornier overflights. 

6. 4. Sea Truth 

Nine vessels had been assigned to the experiment for sea truth data 

collection. Their ports and tracks are indicated on Fig. 2 which also 

shows the Noordwijk stationary platform where sea truth measurements 

should be made as well. 

All vessels should navigate by means or'Decca. B'esides the crew, each 

vessel should carry at least one scientific team of n·o less than three 

persons. The team leaders would be responsible for the acquisition 

and storing of data as well as for recording sampling positions. 

EUR/C-IS/31/78. e 
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Each vessel should make continuous measurements of chlorophyll, turbidity, 

salinity and temperature. This would be accomplished by using a floating 

water intake and instrument arrangement designed by Dr. Charlton* as 

shown on Figs. 2 and 3. Approximately 20 near-surface samples should 

be taken at equal distance along the track for a calibration of the con­

tinuous measurements. 

At the_half way point of the track, each ves_sel should stop -and make profile 

sampling to a depth of at least 2. 5 x Secchi Disc depth. This would be 

performed simultaneously with the Mystere overflight. The water samples 

should be filtered immediately on board and frozen. 

Secchi disc (SD) measurements would be made at the start position, 

vertical sampling station and the end position of the track. Subsequent to 

the SD measurements, the Munsell Color CodeU should be determined 

according to the instructions in sheet 1 oa, Appendix III. 

The SD extinction depth seen through the optical filters, Wratten 98, 99 

and 29 (blue, green and red)*** should be measured at the stations where 

the Munsell color of the water would be determined. Instructions for the 

use of optical filters are found on sheet 1 oa, Appendix IU. 

All instruction sheets, forms, etc., given to the team leaders before the 

experiment for use at vessels, are included in Appendix Ill. 

Start and end positions for the nine vessels are given in Table 2. 

* Chairman of the EURASEP Working Group "Sea Truth Measurements" 

** Using a panel designed by Dr. Austin, Scripps Institution of Oceano­
graphy, San Diego, California, U.S.A. The panel contains color chips 
coded by Munsell and corresponding to the water colors normally 
encountered in coastal and open sea marine waters. 

~ . . .. 
These ineasurements were suggested by Dr. Dorfer, Univ. of 
Hamburg, Germany. 
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- 16 -

From the l\Toordwijk off-·shore platform at position 52°16 1.25, 9" N -

4°17'54. 8" E at least the following measurements wemplanned: 

turbidity at 1 meter and 5 meters depths 

water temperature at 1 meter and 5 me:ter~ depth 

conductivity (salinity) 

wave height and ·tidal movement 

current near sea bed. 

A waverider 20 kilometres west of the platform wo~ld record wave height. 

All data from the platform and the waverider would be transmitted to the· ... 

receiving terminal of Rijkswaterstaat, Rijswijk by VI-IF every 10 minutes 

during the stand-by period. 

An appropriate number of water samples should be collected underneath 

the spectrometer mirror on the Noordwijk platform as sea truth for that 

instrument. 

Atmospheric measurements should be perforril-ed at the following locations: 

a) on the beach at Cap Gris Nez (F) (staff and equipment from the 

University of Lille, France) 

b) on the formost western beach of the Dutch island Schouwen (staff 

and mobile unit with electronic equipment':from the Joint Research 

Center, Ispra) 

c) on the beach at Noordwijk (NL) (staff and equipment from DFVL~, 

Germany) 

d) on the platform Noordwijk (NL) (staff from z·GF, Munich, Germany 

and Meetk.undige Dienst, Delft, I-Iolland) 

e) on the Goeree light island (NL) (staff and equipment from DFVLR, 

Germany). 

EUR/C-IS/31/78. e 
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The positions of these stations are shown on Fig. 4. 

The available instruments were the following: 

Cap Gris Nez (Univ, of Lille): 

1 Exotech model 100 radiometer 

1 Polarimeter 

1 Pyrheliometer 

Schouwen (JRC, Ispra): 

2 Exotech model 100 radiometers 

1 Single lens LANDSAT compatible radiometer 

1 EG and G spectrorad.lometer 

1 Pyrheliomete r 

1 Heiman KT 4 Thermal IR radiometer 

1 PRT-5 Barnes Thermal IR radiometer 

~ach at Noordwijk (DFVLR): 

3 Exotech model 100 radiometers 

1 -BC\rnes spectral radiometer 

1 ISCO spectral radiometer 

2 Eppley pyrheliometers 

2 Eppley pyranometers 

2 Thermal IR radiometers 

Some of these instruments would be used on' the Goeree light island. 

Platform Noordwijk (ZGF, Munich): 

3 Exotech model 100 radiometers 

1 ISCO spectral radiometer 

2 Thermohydrographs 

2 Thermal IR radiometers 

EUR/C-IS/31/78. e 
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(Rijkswaterstaat): 

1 Spectrometer 

1 Albedometer 

1 Irradiancemeter 

- 1 B .. -

1 Heiman KT 4 thermal IR radiometer 

The plan was to measure on any "good" day during the stand-by period. 

All instruments should be intercalibrated bvrfore and after the experiment. 

Most of the Exotech radiometers had been modified to measure in the first 

four spectral bands of the CZCS, namely 433-453 nm, 510-530 nm, 

540-560 nm and 660-680-nm. 

The primary objective. of performing the atmospheric measurements would 

be to compensate the scanner data for the atmospheric effect. 

The following parameter~ were to be meas.ured: 

atmospheric transmittance (modified Exotech and ISCO radiometers) 

-, global irradiance (pyranome.ters) 

direct sola~ beam, i.e. sun irradian~e (pyrheliometers) 

sky radiance at different azimuths and sun ~levations for calculation 

of path radiance as a function of wave length in the 350-800 nm 

spectral range (E-G and G 535 spec~rometer) 

continuous incoming sun irradiance (unmodified Exotech radiometers 

- compatible with LAND.SA T MSS bands) 

Optical instruments measuring upwelling and downwelling radiance and 

irradiance from the sea truth vessels, on floating rigs controlled from the 

vessels and from the stationary platforms should be included-in "the .. project. 

They were considered important for ·a. later correlation with the aericilidata 

after compensation for the atmospheric effect. 

EUR/C-IS/31/78. e 
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These measurements are, however, time consuming and were therefore 

difficult to fit into the tight schedule of the vessels. Consequently, the 

instruction was to measure as much as possible without interfering in the 

sea truth programme. 

The following list describes the instruments available and their "carriers". 

Optical underwater instruments 

A One Belgian quantameter; on "Asselt" frorn Oostende 

B One quantameter from DHI, Hamburg; on "Mechelen" from Zee brugge 

C One colour-ratio rr ~ter r.neasuring the ratio of upwelling radiance at 

wavelengths 470 mm and 520 n1m from Univ. of Copenhagen; on 

"Asselt" from Oostende 

D One in-situ photometer with a spherical collector + colour filters 

to measure daylight irradiance from Univ. of Copenhagen; on 

"Asselt" from Oostende 

E One irradiance meter from Italy; on "Octans" from Hoek van Holland 

F One photo cell (in sea trugh package); on "Christiaan Brunings" from 

Hoek van Holland. 

In addition to these instruments, radiometers would be used as follows: 

A Belgian thermal infrared radiometer; on "Asselt" from Oostende 

B 18 -channel spectral radiometer provided by Univ. of Hamburg; on 

"Mechelen" from Zee brugg~ 

C PRT-5 thermal radiometer provided by CNR, Venice; on "Octans" 

from Hoek van Holland. 

Rijkswaterstaat' s unique spectrometer should be installed on the Noordwijk 

platform. It should measure upwelling net radiation from a position 

approximately 10 meters above the water surface. The instrument covers 

the spectral region 0. 3-2. 5 ? in 50 steps within 1 second. 

EUR/C-IS/31/78. e 



Also a thermal infrared radio~_ete~ should.be installed on the ~oordwijk 

platform to measure water surface temperatures • 

. 6 •. 7., Water curr.ent measurements 

The EURASEP V/orking Group assigned to produce oceanologic models for 

the project, had requested an installation of current meters at the outer 

boundary of the r·ou.r>ocs swaths to establish boundary conditions for a 
I, . 

hydrodynamic niodel of the test site. The devices were placed in early 

June 1977 at the following positions: 

1. 52° 9 1 N- 4°E 

z. st0 25'; N - 4°E 

3. 5200 1 N - 3°E 

4. . ;51 °Z8i N ._ 3°11' E 

5. . 51°45 1 N - 3°30' E 

6. 51 °2Qt N- 2°38' E 

7. 51 °34 130" N - 2°59 110" E 
•.. 

8. 51 °23 105" N - 2°26 120" E 

Meteorological records were requested in advance from the Royal Belgian 

Meteorological Institute and Valkenburg Airfields meteorologi_cal obser­

vation station. 

Meteo-observa;tiqns and measurements should also b~ made at the atmospheric 

measurement stations. 

EUR/C-IS/31/78. e 
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7. THE OCS EXPERIMENT JUNE. 19 - JULY 3 

June 19: 

The final adjustments on sea truth equipment were ma.de on the vessels and 
. ''· 

- . 

equipment was brought to the off-shore platforms by ship and helicopter. 

The atmospheric measurement stations proposed at the Noordwijk Beach 
' . . 

and on the island Schouwen appeared to be inappropriate. A station was 

quickly arranged at Valkenburg airfield for the Noordwijk team a~d. at 

Hamstede glider airfield on Schouwen for the other team. 

The first weather forecl.st arrived in time from the Dundee tracking 

station. (The weather forecaster's report is given in Appendix VI). 

The Mystere aircraft arrived in the late afternoon at Valkenburg airfield 

as scheduled, whereas the Dornier was delayed and did not arrive that· 

day. 

In the evening a last briefing was given by the test site coordinator for · 

the atmospheric measurement teams in the Hague. The French team did 

not participate for logistic reasons. 

June 20: 

8 persons and the last equipment were carried to the off-shore platform 

by helicopters:: early in the morning. 

A meeting at the Air Control Centre (ACC) in Schiphol, Amsterdam, with 

the flight crews· was postponed one day due to the late arrival of the 

ro·::-nier aircraft. Therefore it was a comfort to receive a weather . 

forecast from Dundee stating that the entire North Sea was overcast and 

a flight within the next 24 hours was unlikely. 

EUR/C -IS/31 /73. e 
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The scheduled communication with vessels·, atmospheric me_~surement 

stations and platforms were made to build up a routine in the 

EURASEP Control and among the participants. 

The Dornier arrived late in the afternoon. 

June· 21: 

The meeting with the flight crews, the operations staff of the ACC,. 

Schiphol, and the test site coordinator to make final arrangements for 

climb and holding positions for the Mystere and Dornier aircrafts "":as 

held at'- the EUAASEP Control in the rnorning. 

Based on the weather forecast, a 11no go": :message was given te,_all 

participants. The communication functioned well with t~e ships and 

off-shore platforms in Dutch waters except for the British vessel 

Zander, which could receive but not transmit on the given frequencies. 

Neither the Belgian nor the French vessels could be reached by tJ;te 

EURASEP Control on the mariphone. Therefore arrangements were made 

so that Radio Oostende and Radio Dunkerque"Ouest·could act as 

communication links between these :vessels and EURASEP Co~trol.-

June 22: 

The weather forecast from Dundee said "complete overcast" •. Calls to all 

participants confirmed that the ·entire operation was ready o:p._i-stand-by 

and that an overall satisfactory communication system was established. 

An ad hoc weather information service was set up with the Royal putch 

Meteorological Institute and weather observations were called in from the 

off-shore platforms at frequent time intervals. 

Dr. Morel* informed the EURASEP Control that a Cessna 337 carrying 

hi's prototype spectroradiometer had made a successful flight .at 50 and 

* Laboratoire de Physique et Chimie Marines, Station Marine de 
Villefranche-sur-Mer (F) 

EUR/C-IS/31/78. e 
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150 metres altitudes on June 21 over the French and Belgian part of the 

OCS experiment test site and at 300 metres over the entire test site on 

June 22. The data would be available to the EURASEP -Project after 

elaboration. 

June 23~ 24 and 25: 

The entire operation ready on stand-by. The weather was unsuitable for 

flights. Daily routine calls to all participants were made as scheduled. 

June 26: 

A 72 hour weather forecast from two meteorological stations was dis­

couraging. The project cc·ordinator made an alternative flight plan after 

which a zig-zag pattern perpendicular to the original flight tracks could . 

be followed (Fig. 5). With this plan~ the mission could be carried out at_ 

sufficient sun elevation in the morning - before a build up of cumulus clouds 

might take place - without deviating more than the required ± 5° from the 

sun angle. 

The flight plan was discus sed with- the pilots and navigators at the 

EURASEP Control in the afternoon, and approved. The Air Control Centre 

(ACC) at Schiphol airport, Amsterdam, had yet to approve the plan and 

communicate it to the ACCs in Belgium, France and Great Britain. After 

the meeting with the pilots, a new time plan was worked out fo.r the vessels 

by the ·coordinating team of the control centre. 

~E: 

EURASEP Control received a telephone message from the Dundee Satellite 

Station in the morning that NOAA- 5 pictures showed a hole in the cloud_ 

sheet over the North Sea which might be over the test site about 2 hours 

later. An immediate call to ACC, Schiphol, produced an approval of th.e 

new flight plan in less than 10 minutes and all participants were alerted. 

Most of the vessels arrived at their start positions in time. The remainders 

EUR/C-IS/31/78. e 
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were given ad hoc instructions over the radio. 

The OCS was flown on schedule. 

At 7. 45 a.m. G. J-.A. T., most of the test site was covered with clouds. 

At 9. 28 a.m. the site was cloud free, and at 11. 22 a.m. the site was 

completely overcast. This sequence is documented by three series of 

NOAA-5 images. 

During the 60-90 minutes of cloud free conditions, the Dutch part of the 

test site was flown"with the OCS, data was collected from five ves.sels in 

Dutch waters and four atmospheric stations measured. 

Within this short period of operation~ ·good data was acquired by the · 

.LANDSAT-2 MSS and the NOAA-5 VHRR over the test site. as well. 

When the Mystere aircraft was entering over the Belgian and French 

part of the test site, the cloud sheet had closed. 

The execution of the operation was first of all due to the ACC 1 s exceptionally 

rapid approval of the flight plan after a telephone discussion only. It was 

given in ten minutes rather than in 10 hours. It was therefore fully 

acceptable but nonetheless unfortunate that the Dornier aircraft did not 

enter its sc~1eduled track before the clouds had closed over the test site. 

June 28: 

Weather unsuitable for flights. Detailed instructions on timing for the 

vessels as related to the alternative flight plan was communicated to all 

sea truth teams. 

June 29: 

A message from .. Duridee on a hole in the cloud sheet over the southern flight 

· track (Belgian and French coast) was received at EURASEP Control in the 

morning. All participants were given instructions· to 'follow the alternative 

plan. 

EUR/C-IS/31/78. e 
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The Mystere and Dornier aircrafts acquired data over Belgian coastal 

waters under cloud free conditions but the French part of the test site 

was overcast by the time the aircrafts entered over this area. 

The: vessels from F.rench and Belgian ports ran a complete sea truth 

programme while the ships in Dutch waters collected only a few water 

samples in order to save sampling bottles for a potential second full sea 

truth mission in this area. 

The atmospheric measurement stations did not measure as none of them 

was situated within the cloud free area. 

The Cessna 4 02 identified names and positions of eight ships at anchor in 

Dutch waters. Unfortunately the cloud sheet did not open in this area. It 

may therefore not be possible to utilize this information. 

June 30, July 1 and 2: 

The entire operation ready on stand-by. The weather was unsuitable for 

flights. Daily routine calls to all participants were made as scheduled for 

original and alternative plans. 

July 3: 

The entire test site was reported to be cloud free by the meteorological 

stations, the off-shore platforms and the sea truth teams. Some haze­

particularly over the Dutch part of the site - gave rather poor horizontal 

visibility, but reasonably good vertical visibility. The haze decreased 

considerably during the afternoon. 

The whole test site was flown by the Mystere according to the alternative 

plan. Some icing on plexiglass in front of the OCS scanning mirror was 

reported. The impact of the icing is not known at the time of writing but 

it is not expected to be sev~re. The Mystere returned to Valkenburg air­

field for refueling after having completed the alternative plan and flew the 

southern track as originally scheduled, without icing problems. 

EUR/C-IS/31/78. e 



26 ··-

The Dornier flew the whole test site at good cloud free and visibility con­

ditions. The flight was made parallel to the coast line and due to delays on 

refuelling in France, the sun position was unfavourable during the outer 

track return flight from Cap Gris Nez to Valkenburg. 

The Cessna 402 recorded names and positions of a number of large ships 

during the day. Thus it provided a valuable contribution to the project. 

All vessels made a full sea truth programme for the_ I_!lission foll<?.wing the 

alter·native plan in the morning. A full programme was again made by the 

·.Belgian vessels to gup-port the afternoon flight (original plan), while the 

French vessels did not receive the instructions to go-a sec.ond time and 

stayed at port. 

All atmospheric measurement stations were in .operation throughout the day. 

The water samples were collected by a freeze van from all nine ports of 

sea truth vessels on July 4 and brought to a laboratory· in Deventer, the 

Netherlands, for analysis. 

A summary of "Primary Vehicles and Sensors Ope.rating during .OCS 

Missions on June 27, June 29 and July 3 11 is given inAppendixiV. 

a. ASSESSWiENT OF THE PLANNING, COORDINATION AND 

.EXE9UTION OF THE OCS EXPERIMENT 

The OCS experiment is probably one of the most extensive remote sensing 

campaigns ever made in Europe. Therefore, it may be fair to say that 

relatively' little experience has been gained in this scale of data acquisition 

previously in Europe. · This may be true for remote· sensing in general 

and - for remote sensing in oceanography and on the coastal off-shore 

environment in particular. 
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It is with this i~ mind that the project coordinator has called for critical 

comments from all participants - negativ_e and positive - with emphasis 

on problems that cou_ld be of value for future projects of the same nature. 

The following is a co.mpilation of written and oral comments from par­

ticipants at sea, in the air and at the atmospheric measurement stations. 

8. 1. Sea Truth 

Customs clearance; 

It seems to be a trivial problem but many teams - though well.prepared -

encountered great difficulties in crossing borders with their equipment. 

It ·is suggested for futu:r·~ internations EC sponsored projects that EC. 

is sue a letter for the customs, stating the nature of the project and 

calling for cooperation. 

Tech-in: 

Only positive comments on that event. It may be useful in the future to 

invite the captains of all participating vessels to the teach-in or as an 

alternative, send copies of all material that goes to the sea truth team 

leaders including a general description of the project. Most team leaders 

have reported excellent cooperation with the captains and crews. 

Intercalibration of instruments: 

It has been said over and over that the opportunity to see the equipment 

of the other teams at work plus the social effect of this event made up for 

all the problems encountered during the intercalibration.- Howeve~, it 

was a new experience for most participants and everybody learned a 

great deal fro~ the session. Some problems: 

the barrels used for transportation of the water from the sampling 

positions to the laboratory _were not clean. Paint and rust particles 

were suspended in the water after the transport; 
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Z x 600 litres was far too little volume for the purpose. Each "typen 

of water should rather have been present in the order of a few cubic ' 

metres; 

the water· was heated by a submerged pump. Since the temperature 

measurements were not made at the same time by all teams, the 

results may be of only limited value; 

a large variety of instruments measuring each type of parameter 

made a real''c-orrelation of results difficult .. It has been suggested 

that all EURASEP ·teams obtain a standard sea truth package. This 

ideal solution may be unrealistic for financial reasons. 

Project coordination: 

More ge·ner~~l views on the overall coordination than precise co1nments 

have been given, although the participants were urged to critisize the 

project coordination uninhibitedly. Since many participants are specialists 

in certain anpects of oceanographic work, it has been proposed that ex­

perts ·on each specific parameter meet in small groups to standardize the 

measurement methods, to define the accuracies and to decide upon a 

systematic elaboration of the data. This shall be seen in contrast to ·the 

previous discussions in the Sea Tru.th Working Group where often 15 - 20 

persons were together for l - 2 days to run through an agenda with only 

very short time to deal with each parameter. 

Some team leaders have expressed that the details given to them in advance 

about the ves::;el3 they should be working on, were indeed adequate. Yet, 

there are points to note for change or improvement. It was found that the 

freeze stor9-ge space was too small on some vessels. On-board filtering 

of chlorophyll appeared to be difficult on the smaller vessels due to limited 

space and a more dramatic movement of the ship. A wash bottle was found 

to be a handy but missing item on several vessels. 

Secchi disc measurements and the related optical measurements and obser­

vations also appeared to be difficult from the small vessels where move­

ments of the ship were an obstruction to obtain a desired accuracy. 
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Large part-of the test site covered very shallow waters. Although the 

bathymetry had been considered for each ship track, at least one vessel 

found that a correct course could not be followed at low tide. The same 

vessel had a major sail boat regatta crossing the track during a few days 

of the stand-by period. This could probably have be known in advance by 

calling the marine authorities. 

The floating intake used for continuous collection of water needs improvement. 

One ·-team leader has recommended the following changes for the entire 

system set up for continuous measurements: 

intake boat should be of catamaran type, of about the follow~ng size: 

hull length - about 2 m; beam - about 0. 5 m; hull separation - about 

1 m. This should be towed by an adjustable bridle forward of the bow; 

the impeller pumps should be replaced by piston or diaphram types 

of pumps; 

fluorometers and turbidity meters should be supplied from a by-pass 

system or from a small gravity feed header tank to solve any pro­

blems of bubbles in the pumped water system; 

to ensure comparability of data, all equipment should be· as similar 

as possible .(see also intercalibration). 

The sampler and Secchi discs constructed at the JRC, Ispra, functioned well. 

No samples wer.e taken at greater depth than 18 metres. This type of sampler 

is generally not expected to work well at depths greater than 30-40 metres. 

Communication was a problem in many ways. Too late it was revealed that 

some of the vessels could neither receive nor transmit on the chosen fre­

quency because they did not have the right crystals. Though the sea truth 

teams could be reached by phone while being at port, and by radio when they 

were at open sea, there would be an intermediate time lapse where direct 

communication was not possible. The official language was English. 
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Nevertheless most of the radio communication with Dutch vessels was in 

Dutch. This -rightfully caused ir~ita~ion among some team leaders; who could 

hear the conver~ations but not ,understand them. One vessel could receive 

but not transmit on the selected frequency. This meant that a person had to 

sit at the receiver all the time during the operations in order that all 

messages from EURASEP Control were securely received. That could have 

been avoided if all messages had been transmitted in English 2 - 3 ti:rp.e_s at 

certain time intervals. Future projects will benefit from an improved 

land-sea and sea-sea communication system. It worked well for..all Dutch 

vessels but was clearly not satisfactory for the other vessels. 

A proposed design and description for a communication centre is given in 

Appendix V. 

Perhaps the biggest problem had been given least attention because it was 

not anticipated.,- The sea truth teams working on foreign vessels, could not 

return to their hom~ laboratory or office when the "no. go" message was 

given. They were left to wait on board the ships or at their hotels for the 

message of "go" or "no go" the following day - with nothing to do. During 

the first week without action the EURASEP Control kept the teams informed 

about the weather forecast and thus the prospects for going. It build up 

despair among many participants as the possibility of no action at all seemed 

more _and more likely. Some team leaders have suggested that future pro-
• • l ' ' 

jects are planned in such a way th~t daily oceanog~aphic mission would be 

made independent of flights. Vlhen the weather situation was suited for 

flights another combined sea truth - flight programme should be realized. 

With such a schedule neither vessels nor teams would be idle and useful 

data would be collected. 

A total of almost 500 bottle samples were taken-during the e·xperiment. 

They were collected by a freeze van on July ·4, immediately-after the las·t 

day of the stand-by period. Storage of the samples was· poorly organized. 
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A very efficient effort by a· Rijkswaterstaat employee in the last moment 

prevented a total confusion. The lesson.tD "!earn from· this is that future 

projects of that size and nature should include a pe·r-son spec-ifically 

·as signed to organize an appropriate· storage and transport~tion: of the water 

samples. 

Fuel, ~ygen, hangar space, electric charging, etc. was well prepared as 

was the permit to enter the air base. However, because landing and take-off 

took place at a military air field, special procedures for paying fuel and 

landing fees had to be followed. Customs clearance caused problems on 

Sunday. 

As to the preparation and execution of the flights, it is advantageous that the 

pilots and navigators meet well in advance - preferably also with the air 

controllers - to establish rate of climb, holding circuits, flight plan, re­

fuelling conditions, etc. 

It should be remembered that an established flight plan cannot be changed 

(with few exceptions) once the aircraft has taken off. If a flight plan does not 

satisfy the preset conditions, due to sudden changes in weather or for other 

reasons, the flight should be continued or cancelled, allowing the aircraft 

to return to base and file a new flight plan .. 

The facilities for the teams on the off-shore platforms were ideal, while 

the importance of providing the land based teams with similar facilities had 

been underestimated in the planning stage. Though the teams had power ge­

nerators, the consumption exceeded the capacity of these and an additional 

source of power was needed. The noise of generators driven by petrol 
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engines can be a nuisa.nce for residents and other people in the vic!:7~ity. 

Consequently an atmospheric measurement station should be chos~ with 

care. In both cases here, airfields were chosen. They were flat with no 

shading structures; had a high noise level tolerance, and provided an 

extra source of electrical power. 

9. DOCUMENTATION 

The data acquisition campaign described in this report has been well -

documented. A 1 6 mm color film (15 min) as well as a black and white 

video film (50 min) hav'2 been made of the project. Approxin1.ately 150 

color slides filed at Isp:ra are at disposal for composing picture shows. 

10. DATA ARCHIVATION AND DATA ANALYSIS PLAN 

The raw data has been filed at JRC, Ispra. It is undergoing a co~puter 

oriented format before entering into a data bank. This part of the project 

will be described in a separate report in February/March 1978. 

The OCS preprocessing and processing as well as the analysis of air and 

sea truth data will take place in spring and summer 1978. The goal is to 

describe this work in a third and final report before September 1978. 
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F. Sorel 

OCS characteristics Workin_g paper N. 1 

This wo.rking paper .deals with the main characteristics o.f the Ocean Color 

Scanner N •. l developed by NASA, Goddard Space Flight Center, and used 

in the EURASEP p.roject. At present there are two scanners OCS N. 1 and 

OGS N .. 2 which differ slightly (particularly the angular resolution). -

.The~·ocs is a 10 channel scanning radiometer. It has a 90 degree f~eld. of 

view (FOV) and a 3. 5 milliradian instantaneous field of view (IFOV). The 

following data are referred to the experiment conditions of EURASEJ:'. 

1. Radiometer 

Aircraft ~peed 

Aircraft C:tltitude 

Angular z:e solution 

Pixel at nadir 

Field of ~iew (FOV) 

200. meter/sec 

11000 meter (nominal) 

3, 5 rnr 

3, 5 mr x 11000 m = 38.5 m x 38. 5 m 

: + 45° from nadir 

Number of pixels per scan line; 2 7f : 3. 5 = 1795 

Number of pixels per earth view portion~ 1795 : 4 = 448. 75 

Swath width : 22 kilometers 

Scan rate (mirror speed rotation): 200 m/s 38.5 m = 5.195 rev/sec 

Scan period 

Earth scan duration 

Scan angle variation 

2. Optical system 

: 192, 493 r.ns 

: 43. 12 ms 

: 1. C702 deg/msec (0. 5347 ms/deg) 

The. OCS optical system consists of a rotating scan mirror, a Dall­

Kirkham teles~ope, an optics box and an array of ten detectors. The scan 

mirror reflects the image onto the 127 mm primary collecting mirror. 

The te.lescope has a focal length of 2.83 mm at F 2. 25. A.lens tube which 

houses ~ 1 x 1 mm aperture, a solenoide operated shutter, and a focussing 
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lens (achromatic retracting collimator) connects the telescope. and the 

optics box. The (1 mm)2 aperture is at the focal point of the telescope and 

serves to set the radiometer's spatial resolution at 3. 5 n1r. The shutter 

is used during calibration to block all light from the detectors.· 

The optics box contains the diffraction grating, the focussing mirror and 

the glass pipe array. The grating is ·(26 r.flm) 2 with 600 lines per milli­

meter. Ten glass pipes are· routed to the ten detectors and preamplifiers. 

9P!~~~~e~~~~ey~:~= 

Channel Center wavelength Full width at Radiance 1Gain x 1) 
(nm) halfheight mw/cm f" · · 

bandwidth (nm) 

1 433 22. 5 40.10 

2 471 21.5 26. 00 

3 509 27.5 23.60 

4 547 24.5 14.70 

5 583 25.,0 11. DO 

6 620 26~ 0 10. 00 

7 662 22.0 7. 55 

8 698 20.5 5.00 

9 733 '22.5 11.90 

10 772 23.0 3. 47 

3. Electronic sx:stem 

The electronic circuits are partly in the scanner, partly on the remote 

control panel. The preamplifier and DC amplifiers in the scanner bring 

the maximum expected signal of the detector to a 4. 0 Volt level. Four 

thermistors mounted in the baseplate of the scanner telescope, detectors 

and optics monitor the temperature. Magnetic pick-up devices installed 

on the mirror rotation shaft deliver the following timing pulses: 
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SS SYNC 

SF SYNC 

CS SYNC 

start of earth scqn 

end of earth scan 

start of calibration phase 

These pulses have a 5. 0 Volt level. 

On the front panel ten rotary switches allow each channel's gain to be 

multiplied by 1 ~ 1. 5_, 2 or 3. The expansion control switches, also located 

on the front panel~ are used to produce a gain and offset in the following 

manner: 

Expansion x 1 Expansion x 2 Expansion x 4 

1 Volt 1 Volt 

2 Volt 2 Volt 

3 Volt 3 Volt 

4 Volt 4 Volt 

1 Volt 0 Volt 

2 Volt 0 Volt 

3 Volt 2 Volt 

4 Volt 4 Volt 

1 Volt 

2 Volt 

3 Volt 

3. 5 Volt 

4 Volt 

0 Volt 

0 Volt 

0 Volt 

2 Volt 

4 Volt 

Thus, with the switch in position 4, the top 25o/o of the si8nal is spread 

across the full 4 Volt range. This is useful in ocean colour work because 

most of the information is contained in the top 10% of signal whereas the 

remainder of the signal is caused by atmospheric radiance. 

In the box of the remote control panel the video signal, the sync pulses, the 

temperature indication, the position of the gain and expansion switches are 

mixed together and are routed to the data channel connectors. 

The composite video format is illustrated in the next figure. 
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Switches 

Push buttons: 

Connectors: 

EUR/C-IS/31/78. e 

- power 

- door clos~/open 

- temperature selection for display 

- 10 for gain, 4 positions 

- l 0 for expansion, ·3 positions 

- dark calibration (actuates shutter of telescope) 

- staircase calibration (generates a staircase 0:1 

all data channels in the earth scan ilJ.!erval, 

17 steps of 250 mV, duration 5 ms 

- 1 0 data channels 

- SS SY~TC 

- SF SYNC 

- GS SYNC 



F. Sorel 

OCS experiment instrumentation '\iVorking paper N. 2 

The electronic instrumentation installed on aircraft for the OCS experiment 

comprises: 

a) scanner 

b) remote control panel of OCS 

c) power converter 

d) digitizer (PCM System) 

e) recorder 

f) oscilloscope 

g) coder of roll information 

The scanner OCS (a) and its remote control panel (b) are described in the 

Working paper N. 1 "OCS characteristics". The specifications of the 

digitizer, the quick look facility and the recorder are given in the · 

Working paper N. 3 "OCS data acquisition system". Thus, this paper deals 

only with the remaining equipment. 

Power converter ,. _____________ ,... 

The power converter is required for the alimentation of the OCS scanner 

with 115 V 1 60 Hz. Since on the aircraft the only supply voltaged are 

28 V/DC and 115 V/400 Hz, the converter delivers the 115 V/60 Hz from 

the .ze y /DC. 

Sine wave inverter: 

nominal output power:. 100 VA 

input voltage: from 20.4 V DC to 31. 2 V DC 

output voltage: 110 V .± ·'51o 

wave: sine 

distortion; 5% 

efficiency: 70% 

(cont.) 
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operating temperatu-re: -1 o t55°C 

protected against short circuit, overload and polarity inversion 

-· weight: 13 !(g 

The oscilloscope is required for the test of the whole OCS experiment 

instrumentation during installation and for the monitoring of the recorded 

data during flight. 

portable, dual trace 

bandwidth: 200 lvfHz 

sweep rate: ~J ns / div 

calibrated display: 8 x 10 em 

automatic Volt/Division read out 

delayed sweep 

sensitivity: 2 mV /Div 

operating temperature: -15°C to t55°C 

power requirement: 115 V, 48 to 440 Hz, 100 VI 

weight: 11. 5 I\.g 

Coder of roll information 

Since on the aircraft there is no electrical signal available which indicates 

directly the roll angle, a coder is required to extract this information from 

the aircraft navigation system. The available outputs of the navigation 

system are 3 phase tensions. The voltage difference and/or phase angle 

between these signals give the roll information. The output of the coder will 

be connected to the digitizer and recorded on the high density data tape. Two 

channels of the data acquisition system are reserved for this information. 
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F. Sorel 

OCS data acquisition system Vvorking paper N..:.l._ 

The acquisition system includes the digitizer, the magnetic tape recorder 

and the quick look facility on aircraft. The ten data channels of the Ocean 

Color Scanner, the time code, the identifier and the available information 

of the aircraft navigation system ara recorded on 4 PCM (pulse code rno­

dulation) tracks of the -high density data tape. Since the time code and 

identifier are inserted on each track, there are no correlation problems 

(deskew, jitter) between tracks and each track can be read separately. The 

quick look facility provides monitoring and test of the total data acquisition. 

It consists mainly of a reproduce' channel with PCM decoder which displays 

the content of any data channel recorded on one of the four tracks during the 

acquisition phase (read after write). 

Number of external inputs 

Input range 

Input filters 

Resolution of A/D converters 

Sampling rate 

Number of PCM outputs 

PCM code 

PCM output rate per track 

Total PCM output rate 

Bits per word 

Frame synchronization 

Time code 

(cont.) 
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l2 (11 analog, 1 digital) 

0 to 5 Volts (adjustable) 

6 poles 

10 bits(= 1024) 

9000 Hz, simultaneous on all channels 

(sample /hold on each channel) 

4 

enhanced NRZ or biphase, for OCS ex­

periment: enh. NRZ 

· 450 · l(bit/ sec· 

1. G Mbit/sec 

10 

2 x l 0 bits 

3 x 1 0 bits trigge.red with frame fre.quency 

display on PCM decoder 

Reset on front panel 



Frame frequency 3000Hz 

Identifier l x l 0 bits, selectable by S\vitches on 

front panel 

Format: 

PCM output 1 V/ord l Frame Sync, part l 

" 2 II :I II 2 

II 3 ocs channel 1, sample 1 

II 4 II " 5, " 1 

II 5 II II 9, II 1 

II 6 Time code, part 1 

II 7 II II II 2 

" e ocs channel 1' sample 2 

" 9 II II 5, II 2 

" 10 II " 9: II 2 

II 11 Time code, part 3 

" 12 Identifier 

II 13 ocs channel. 1, sample 3 

II 14 II II 5, '' 3 

" 15 II II 9, II 3 

S1, S2, Cl, C5, C9, Tl, T2, Cl, C5, C9, T3, ID, C1, C5, C9, Sl • ~,. 

PCM output 2 : 

S 1 1 S 2 1 C 2 1 C 61 C 1 0 1 T 1 1 T 2 1 C 2 1 C 61 . C 1 01 T 3 7 ID 1 C 21 C 61 C 1 0 1 S 1 e a " 

PCM output 3 

s 1 I s 2 I c 3, c 7' c 11 ' T 1 ' T 2' c 3' c 7' . c 1 1 ' T 3, ID, c 3' c 7 ' c l 1 ' s 1 0 ~ ., 

(Cll = Roll information, part 1) 

PCM output 4 : 

Sl, S2, C4, C8, Cl2, Tl, T2, C4, C8, Cl2, T3, ID, C4, C8, Cl2, Sl ~- ..... 

(Cl2 = Roll information, part 2) 

EUR/C-IS/31/78. e 

... 



Word rate per track 

Available recording time 

Words per PCM track 

Total word number 

45.000 words/sec 

1 hour 

. 45. 000 x 3600 = 162 Meg 

162 x 4 = 648 Meg 

configuration: portable, wideband 

tape width: 1 inch 

number of tracks: 14 

bandwidth of direct record/reproduce: 1 MHz at 60 ips 

250 KHz at 15 ips 

reel diameter: 10. 5 inch 

tape speeds: 60, 30, 15, 7 1/2, 3 3/4, 1 7/8, 15/16 ips 

recording speed: 15 ips 

bit density on tape: 30 Kbit/inch 

data frequency spectrum: 225 KHz 

available recording time: 1 hour with 4600 feet tape 

electronic modules: 4 direct, 3 FM (2 speeds) 

monitor unit for any record input or reproduce output 

vibration mount 

footage counter 

PCM decoder! 1 

track and data channel selectors on front panel 

bypass position of tape recorder for PCM system test 

display of any channel content: decimal form/binary form 

continuous decimal display of time code reproduced from tape or 

from digitizer output in tape bypass position 

(cont.) 
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outputs of any selected channel: analog for r.nonitor oscilloscope 

digital on word basis for computer 

monitor oscilloscope: dual trace, external trigger by SS pulse of 

OCS recorded on FlVI track 

indicators of bit and frame synchronization 

selectors for number of channels in normal commutation, 1n 

overcommutation and nur.nber of overcommutations per channel 

(this feature is useful for a future conversion of the system to other 

applications) 
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F. Sorel 

Ope ration of OCS equiEment in fligh~ 

This paper deals with the sequence of operations with the OCS instrumen­

tation during flight. l\Aost information is based on the experience of the 

NASA Lewis Research Center at CleveJ.2.nd Vlhich. !!aG u~ed the OCS for 

about two years. 

1) Establish the flight lines cf int~rsg·~ for th~ OCS measurement consi­

dering the sun angle. The flight line ha: to be in nun or out sun (in front 

or behind) because a different sun angle causes a considerable loss of 

video data and actually the Nl~Sli. cen:~e:1.· ~1ct5 no software for correcting 

this effect during data procescinG. The conditio!' of the sun angle 

defines the hour of flight for each H:'le ai.1d day. 

2) Introduce the end coordinatec of fright line in inertial navigation system 

(INS) of the aircraft. The pilot ~1as to stay betv1een the end coordinates 

on a straight line without tryine to correct r.is position if deviation from 

defined line occurs. The coordinates of Hne begin are fixed about 80 

miles before the r.neasurement zone to aJlu\V the; OCS operator to per­

form sorn.e operations; the coorc"inates of line end are fixed about 20 

miles behind the rneasurernent zone. 

3) Before the flight starts, the OCS operator ca:~ries out the followine steps: 

- turn power on of converte:-, OCS (vvarm-up time 15 min), PCNI 

system, ::recordc:.c, or.cillo:Jcope, ron -:-.. }c:a::; 

- initiate tape; 

- calibrate tir.nc code counter (reset aP..d no·::c time) 

- set identifier of PClVI systen1. (fi.isl'lt nu.rn be r or date) 

- check display of time code (::~,_:;.:..) c::.:;:.:.d cHsp~.2.y of the single data 

channels ·with track selector on tape bypass position; monitor on 

oscilloscope the diffe:zoent nien.c:d.~ (:L .;_, sy:1c pulses of OCS). 



4) During the flig}lt ovel"' the rt\ca.sur~!n·u;nt zone, the OCS operator has to 

set the gain and expanGion svvitch of each channel to an appropriate 

value r.nonitorine the video o:ip,n?l on ~Jy:; ocope. Since there are totally 

tw·enty switches to set this operation needs sorne time and the aircraft 

has to fly over tl1e n1.easurement zone urnil the~ calibration in flight of 

OCS is ultimated. 

5) After this operation, the aircraft flies to tne initial coordinates of the 

first line; when aircraft re2.ches thene coordinates, the OCS operator 

starts the magnetic recorder ancl g'3r . .crates a staircase calibration at 

the OCS output in order to check the line .. ·,:::-ity of data during data 

processing .. 

6) After [;,() miles of coordinateo of flisl:'t line begin (begin of measurement 

zone), the OCS operator gencratco a ·:lark calibration of OCS actuating 

the telescope shutter, note t:1e ·lisplay of tir..:-:.e code and the coordinateD 

cornrnunicated by the aircraf~c na"'.ri;::r71tO!', Th8 dark calibration causes 

the output of all data channelo to go to zero and c;enerates a dark line 

on the picture generated durine pre:::n'occsc.:ng (lirnit of good data). 

7) 20 miles before the coordinates of flisht line end (end of measurement 

zone), the OCS operator parform"s the sarr .. e operationo as under ;_:)oint 6). 

Thus the good data portion ic lirnited by t';7o dark lines and the sec­

graphical location is referred to th2 coordinates of the dark calibration 

lines. 

3) Vlhen aircraft reaches end coordinates o:: defined line, the OCS operator 

switches off the tape recordero The ai!'craft turns back and coes to the 

next flight line; the operations described under points 5), 6), 7) and ~) 

are repeated. 
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The staircase calibration at the begin of each fHght line is used for the 

detern1.ination of grey levels for film recorder or graphical con1.puter 

tern'linaL The scanner and dir::i·:-:_::c·c 2Tr:; 2..:vr~~y;:, running but the tape 

recorder is otarted and stopped. Therr:;fore a los o of synchronization 

occurs on the end coo1:dinate s, outside of t;Goci. data portion .. 

Durine flight the OCS operator noti~G the :ol1o,.ving information: 

flight line, aircraft spee:1, d:tift ansi.::., tiine code and coordinatec 

for t1'le executed operations Hh~e d~::.·k calibration, tape recorder 

start a. s. o. 
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APPENDIX II 

Flicht plans and sensor specifications for the 

B-17 aircraft contributed by France 
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FLIGHT PLAI' .. J AIRCR/1-FT B. 17 

Start End Direction 

Take off frorn Creil 12.20 

Leg B 13.00 13.16 s - N 

Leg D 13.31 13.36 N -s 
Leg C 13.41 13.52 SVi- NE 

Lee A 14.34 14.49 246° 
(true heading) 

Altitude: 5000 rnetres. 

nen'larks: 

1) Leg A. should be flown simultaneous v1ith the Mystere flight over 

EURA0EP Leg II. 

2) Legs B and C could be flo,Nn independent of the Mystere flight (even on 

a different day). 

3) In case of a delay during the flight over Legs B and C, these flights 

should be stopped in time to start on Leg A as scheduled. Leg A has 

highest priority. 

4) If the r.neteorological conditions do not permit a flight over Leg A, 

while Lees B, C and D are cloud free, the last three legs should be 

flown with Legs B and D given highest ~·riority. 

5) If the Legs B, C and D cannot be flown prior to Leg A, they should be 

flown after\:;-a:::do, i{ possible. 

SENSOR PRIORITY 

The priority of sensors on the B. 1 'i aircraft is the following: 

1) Daedalus scanner (channels 1-2-3-4-5-D) 

2) Push broom 

(cont. ) 
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3) SAT scanner 

4) Vlild rnetric came.ra· with colour film 

5) 'Nild metric camera with + X film 

SENSOR GPECIFICA TIONS 

Spatial resolution 

Channels: 

Daedalus scanner 

: 2. 5 m rad. 

1 

2 

3 

4 

5 

6 

7 
n 
u 

9 

10 

O. 3C - o. 42 

o. 42 - o. 45 

o. 45 - o. 50 

o. 50 - o. 55 

o. 55 - o. 60 

o. 60 - o. 65 

o. 65 - o. 70 

o. 70 - o. 80 

o. 80 - o. 90 

o. 90 - 1. 10 

20 r. p. s. 

77C? 

fm 

" 
II 

" 
" 
II 

II 

II 

It 

ff 

F. 0. V. (total) 

Ne49 
Recording time 

3% at G. 4 f'm and l% elsewhere 

LeG A - 14 min. 
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Leg B - 15 min. 

Le B C - l 0 min. 

Lec; D - 6 min. 

. .. 



.. 

Push- b:+oom 

Spatial resolution 0. 5 r.n. rad. 

Channels with the fil~ers selected for this campaign: 

d,c 
camera 1 filter no 1 or 2 443 nm 

camera 2 filter no 4 520 nm 

camera 3 filter no 7 542 nm 

camera 4 filter no 9 650 nm 

F.o.v. (total) : 14° 

Polarisation filters will not be used for this campaign. 

Recording time 

Spatial resolution 

Channels: 

F. 0. V. (total) 

!\fe~ T 

: as for Daedalus scanner. 

1 

2 

3 

4 

SAT scanner 

1. '? m. rad. 

~c 

4. 71 fm 
7. 95 " 
9. 1 If 

1 o. 5 II 

LlA 
1. 6 f"m 

1. 4 II 

1. 3 II 

2. 3 " 

Internal black body calibration 

Recordine time : as for Daedalus scanner. 

EUR/C-IS/31 /78. e 

20 or 50 nm 

20 nm 

45 nin 

26 nm 



Camera Type 

1 

2 

RC8 

RC9 

Vlild metric cameras 

Focallencth (:rnr.n) . ETI?-ulsion Overlay % l\Tumber of 
exposures 

152 natural color 

+ ""T 
.iJ,. 

60 

77 

73 

78 

1Nith 60% overlap it should be possible to compose a mosaic without 

specular reflection. 

From S:JOO metres altitude, one exposure will cover: 

camera 1 

camera 2 

EUR/C-IS/31/?e. e 

7.9 X '1.) km 

13.6 X 13.6 kr.n 
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APPEl\TDI:i~ III 

The complete set of handouts to all sea truth teams 
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EURASEP l'JIMBUS G PROJECT 

OCS experirnent 177 

~~!~~?-:.C:tic_:r_: _1~?-:.<:~~~'-:J.:_e_ ~s_t~~~ _: ]"~!1~ _!: ~ _ --! _6_ 

Mon. - June 13: 

Arrival at Melinda Hotel and informal gathering in evening in the hotel 

confe renee roon'l. 

Tue. - June 14: 

As sembling and trial run of all equipment at the "calibration laboratory" 

(See map (2) ). 

A teach-in will be held during the evenine the timing of which will be 

arranged during the day. 

VJ"ed. - June 15: 

calibration of instruments at the "calibration laboratory". 

600 1 (A) of a nearshore sample of water and another 600 1 (B) of an 

offshore sample v1ill be taken early by the Belgian research vessel. 

Pumped sample readings will be ta!cen from a container holding: 

a) 400 1 of A 

b) 400 1 of B 

c) 200 1 of A + ZOO 1 of B. 

Samples for a) and b) and c) will be taken to the Hague for analysis by the 

same company that \ovill perform the main analysis contract. Results of the 

calibration analysis will be "phoned/radioed to participants so that their 

calibration charts (sheets 4, 5) can be cor.npleted. 

In addition the sampling delay time and temperature rise (if measurable) 

throush the sampling system will be determined. It is therefore essential 

that all piping that will be used in the boats is incorporated into the 

calibration run. 

EUR/C-IS/31/78. e 



.. 



,..... 
Q) 

..... 

m 
co 
4J 
Cll 
Q) 
4J 

a 
0 
.... ..... 
'-' 

t5 
:j 
~ 
~ 

~ 

8 

STATION No. 

m~3 

10 

5 

EURASEP NIMBUS G. PROJECT 

O.C.S. EXPERIMENT '77 

.Sea Truth Data 

CALIBRATION FOR CHLOROPHYLLa 

GROUP LEADER. 

INSTRUH&~T 

,. ... ·-
......... ---~-- ~. -·. 

t·· . 

·-·--- ·r·- ·t····· 
• t r • 

t•• I', 

.. 
I 

I • .. • t~·· -• -· :· ... 
·I 

I 

I 
I - ~. ' • • 

-~ --- ---- ----+-· . ' (' 

.. -·1 

i .; 

[ . ~ - - - : 

: 
: l . .;. -~- --- ---+ --.. : 

!.· 
. ---- t--- ---~---·-l'---

1 ···•· : . : ' . . . ~ 

I 

I· ! 
t •. :. :. - .l_. __ .. ~ ..__ 1-...-- ... :..._, . l.--

J •• ·l .i 
J:·<.-) ·:-- !·· 

I 
I 

! 

DATE 

.WATER TEHP. 

·: 

0~~------------------------------------------------------------~ 
, I '·• . . ~ ' ... 

t·" 
·I· . ~--t-. 

;, f: 
:.:.:11 ·::::;·r.- . 

" .. ·:!:· .· 
X 

DIGITAL 0 





,.... 
Q) 

I 
..-4 

G" 
Cd 
Cl) 

4.1 
Cll 
Q) 
4.1 

a 
0 
.... 
~ ......., 

~ 
~ 
H 
c:::l 
H 

~ 
::> 
~ 

EURASEP NIMBUS G. PROJECT 

O.C.S. EXPERIMENT '77 

Sea Truth Data 

CALIBRATION FOR 1TURBIDITY' 

STATION No. GROUP LEADER DATE. 

~ INSTRUMENT \!lATER TEMP. 

100~----------------------------------~--~~~~----~~ 

50 

• j • -

~ -- ~ --------
.. 

.:.+·--:-.· .; 

i -- . - t 

. L-.L ... 

1. 

:.: .. ! 
:.·I 
--t· 

: !' 

. ~. : ~! . ( 
I 

!: 
! .. 
I 

i 

., j: 
• I 

L---. 

~ t 
I' 

I 

.1 

1: 

·, 
' r 

. ~- --~- ~-. -~ --

'! ... 

~ ~ -~- ~ -.l ~--~ ; ~-- ~ (-.. -... --. ~ . -. 
. . . ' .. . . . ·-.. . . "i. 

:··:·(··;:···: ·-· 

;: 
i ' 

I 
j 
! 
j ' •••• t 

--~ .. - -- ~--- ---• · · · t-... ---- · --- r- ... -- ·- --- t • 

. " . ; ... i :: : ... ' .... l . . j' 
I .I 'I ' 

I· ' 
... _ -· -~---·--~ --- . -'. 

I 
I o I• 

I ... 

t 

.... :::l. 

.. .;··~ jr·~:~;--jt ... _ .. · I. 

. ----- .. ,• ___ ., . ...: .) ........ 
~ 

; .. i i--

.I 
I· 

I 

T i. ! ·; 
·-·~·---! .. ~-r-:-...:.r·-~-~:~:-·f ~:--:--~----t-:·-~--~-+:--:·:· 

; ... ·. i .: .. 1 ·:· 

.. 4.- .. 

... - ( . 

.. .:! ... - .. 
· I · t ! l -· ~ 

.I ;· !,'· ' . i .. ' ·. ! . 
1 . . . . ~ f 

.. -,-~ ---:-·t-: 

' 

--·---
·[· . 

., . 

·:·::r::·:· .. 

.i 

; l~~~x-~·r , 
~-----~ --~. ·---~- :L_.; -~-: -: ~~ J~-~+ 

T .. ·:. ~.:<{·:+<H{::.-:j: 
. --~-- ..i ;_,_: -~~ :-.. : ·-t- ·-:-~~::: ;: ::~~t·--·:; ·:·:(:- :·~-

j ···-

-! --·d·-_t--~~::_·J ., .... i 

:· .:~=t:;;d:f22·t:•.······~·:· .:··· 
• • - I • • ' ... • • • ~ • • • i . • . ~ • . . ' ~ . . I • ' 

-~-~-~~I:~~-~c~~-:: :~·.:.:~~:.:~~-· · 

~·•-t·:•:~-rm·i;l_.~=!+~-r·· · 
t: ' t ......... ___ -· ... .::.- ~.- -- _; ~--

. I·:.-! . : .. ·J·::::.· t. : · . ~-
.! . 
·I 

I ' 
,I I 

--... -----4---

, I 
·' i 

'I 

I 
·:· t· 

.t ... ·· 

! 

. ' 

·1 
I i J .. ~ t .. , : 

I i 

5 

X 

, DIGITAL 0 





EURASEP NIMBUS G. PROJECT 

O.C.S. EXPERIMENT '77 

Sea Truth Data 

CALIBRATION FOR SALINITY 

STATION No. GROUP LEADER DATE 

. IN ST RUHENT \'lATER TEMP • 

35 
·I 

····-' 1--------
'i 

--- - ------- -- • - ·- ~ .. ---· L •• : ~ : •. 
\. ·-,..... 

G) 
r-1 

·-----r--
1 

Cu 
Ul 

30 . 
~ 
Ul 
C1) 

i 
• t 

~ 

s 
0 
$-4 
~ ........., 

>' 
~ 
H z 
H 

~ 
Cf) 

25 ~ 

. -~- ............... --· ---- -~--- --~- --- --- '~ 

' .. 

! .. 

- --- ,_: :.~. ·- . ---- ~ . - -~~ . ; ' . -.. 
t '! 
! : 

·i 
I_ 

'• ., • ' r >- .. : : ~: ~-~ ·:-:-. -~~ --· -L. 

-• - t ~ · . · - r · · • · - • 

15 ~--------------------------------------------------------------~-ANALOGUE_, ... lX 
.! ·! 

"" 
DIGITAL 0 

INSTRUMENT READING 





15 

STATION No. 

. ·:·· 
L ---• ··-•_.,.· 

. :::. 'i:. . 
- -~-- --·-~--·---~ 

l .••.•. ,. ' 
1 • t , I • . - - -- "'". '--- ~. - . ' . ... . -
I ·I 

I • i ~ • · 
~--------~·t·-·-:-- ·- ... 

-·- --· .. ·-
.' ' ---- - ~ -1-------.-- ..... 
. t· 

. . . . . l ' 

I. 

.·! 

': 

' . ' !' ____ ...__: .. - :·--· ·:--. -: .... 

'!:. ::.:::: 

!' 
' - . -... - - ... ~-~ 

. I 
..... I 

···t 

--·-··-····-··- ... -

t 

::.::.,.1 . 
. . I 

EURASEP NIMBUS G. PROJECT 

O.C.S. EXPERIMENT '77 

Sea Truth Data 

CALIBRATION FOR TEMPERATURE 

GROUP LEADER 

INSTRUMENT 

i 
I· 

I - ~ . 
' 

DATE 

-- i . 

- ~ -
.·I 

I 
. !.. -

........ - .. . I .... -~-1 :--­
j: 

-~ - t •• 

! . ,. 

! . 

! 

...... - ..... :L ... : ... ·t 

I 
-- t ' ' - . - i 

' ' .... ----~(-~ ----~--+--- ---~~-~--:--· --
. ;· ... :::: ...... . -- .J:: 

·----~~-- ·---··-----·----:; 

. .J ... : .. ; 
·I-- ' .. ,. ;~: __ ]_:_;:-- J~:: ~- .:: 

I .: 

- . : 1 : · : : : . ~ ~ 

1

· : · . : ; : .. 1 . : : ~ : -. : : f 

:----t~--::_: ;;_;:_:~·~F:--:~::.!-
1 j I I 

.• ; :-- : 1- . t ... ' 

I' 

,, I, 
.. ,j .. 

:· ·····T- .~-:-:~(:~:-: 
' .:1: ... 

i 
I' 

·j1•• :r· ... ·::i 
.:·.~-- .··:j: ·::··.·:. 

~ ~ • I 
1 

-: • ; ; 

·; . ··:r 
i -

••t I 

- ----~~--. --~--

- : ~ 

. I 
10~------------------------------------------------------~ 

: .I . i ... I . ANALOGUE . ,. 
I 

7 

·DIGITAL 0 





EUROSEP NIMBUS G PROJECT 

OCS experiment 177 

General timino for sea truth missions 
------------~---------------------

Each day from June 20th - July 3rd inc. a GO/NO GO signal will be 

communicated at 1 O. 00 hours. 

A confirmation, or othervvise, of the signal will be communicated at 

11. 50 hours. 

The Northern flight is due to start over IJmuiden at 13. 00 hours and will 

be monitored by boats Y, S, H, T, B and z. 

These boats must be on station at the start of their traverse at 11. 50 hours, 

if a GO signal has been received at 1 o; 0;0 hours. If the 11. 50 signal is 

also for GO they will immediately commence· their sampling traverse and 

follow their individual time schedules. 

The Southern flight leg is due to start over the Middelburg at 14. 30 hours 

and will be monitored by boats Z, 0, D and C. 

Vvith the exception of Z and C, these boats must be on station and ready 

to start their traverses by 13. 00 hours. (They will have received _both the 

10. 00 and the 11.50 signals). These boats will commence their sampling 

traverses at 13. 00 and follow their individual time schedules. 

EUR/C-IS/31 /¢78. e 



EURASEP NIMBUS G PROJECT 

OCS experimen~. 177 

Port Traverse code 

Traverse line 

Start Finish 

Decca track 

1) Traverse start time 

2) Boat to proceed at .S knots (or 5 nrn) until , continuous surface 

sampling will be used. In addition 1 G equally spaced sets of Jiscreet 

samples \vill be drawn from the surface sampling equipment (see 

sheet l 0). 

3) At the boat is to be stationary (not anchored, c. f. teach-in notes 

by Picard). Discreet vertical profile samples, using the sampling 

bottle will be taken simultaneously with S ecchi disc observations. 

Samples will be taken from: 

l. 

2. 

3. 

1. 

surface (pumped) 

1 m depth (sampler) 
~ 

3 m depth (sampler) 

Secchi disc depth 

5. 2. 5 x S ecchi disc depth. 

* This depth to be adjusted if it is too close to the S ecchi disc depth. 

EUR/C-IS/31 /78. e 
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4) At the boat should continue on its course to the end of its 

track (1 hour approximately) sampling as in (2). 

5) On completion the boat will return to port. 

< 
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EURASEP IfiMBUS G PROJECT _ ..... -... ---.---.·-------·-"~_..,------~- ----

~·:: ha:::; been decided to take co::1tinuous samples of Chlorophyll alpha, 

·::u:;_~bi.dity, saljn~.~-y and ten1perature, over the whole traverse, from the 

top l 0 - 15 cr.n of "Nate:r, \Isine a towed floating sampler and a pompine 

cy::;.~:.::;r:cL T~:1r; Vi2.ter is to be purnped through the various measuring in-

st.ru:;:ncnts adopted as appropriate. Dir:;ital, analogue, or manual data 

.,_~ecording j 0 us Gel in conJunction v1ith the discreet sampline. 

Co1-..tiDv.o1.ts sarnpling is bei!lg used as a measure of parameter gradients 

·v;,ratel" sam:)le n vlill be taken periodically (sheet 9) fror.n the pumped 

::::an1pHng aj)paratus ar._d from the vertical profile for discreet sample 

c1::.'1:1.:..y ,nc, P 5 l sample ahould be taken, and while still agitated divided 

a) 

b' 

CJ 

d) 

2 1 for chlorophyll analysis 

2 1 fo1· sediment analysis 

250 ml for plankton analysis 

l 00 :rr:l for yellow substance analysis 

2.) J.:'he chloropr;_y:.l sarr;.p1e should be immediately filtered throueh the 

v.--~!)Pl~.e':='l gl?..c o ·-=i b::-e f:i.l.te }:~ l:>ntU. filter blocking occurs. The filter 

should fi:!:st be covered '.Vith 2 1nl of a 11o solution of Mt;C03 • 

(con: .. ) 



The volume of filtrate used should be recorded, the ~i~t?r removed and 

packed in foil and labelled. This sample must be kept cool or frozen. 

At the latest it must be frozen on return to port. 

b) This sample is to be_ f:r6zen as soon as possible after return to port. 

c) The plankton sample should be preserved by having adde~- an amount 

of about 10 - 20 ml of 40% formaldehyde. 

d) No treatment is necessary. 

All samples will be stored -q.nt_il _the end of the exercise when they will 

be collected by a special vehicle. 

3) Sample labelling 

Great car~ must be used in making sure that all samples ar~- labelled 

accurately with the traverse code and station number (sheet 9). This 

station n~mber must correspond to that used on sheets 11, 12, 13. 

Standard format for station and sample numbering: see enclosed figure. 

4) Position loa sing and timine 

Sheet 11 should be used for this. 

The Decca position (start and finish) of all discreet sampline "points" 

should be noted, ·an.c:lthe period of sampling marked on the continuous 

sampling output. 

In addition, intermediate positions may be taken with correspondingly 

marked continuous sampling output. 

EUR/C-IS/31/78. e 



EURASEP NIMBUS G PROJECT 

OCS ex;eeriment .:.:!,]__ 

Instruction for use of the Munsell color scale ---- ,.._ ..., -- - -------------- - ------- - ----- .... 

1) Determine the Secchi disc depth at the sunny side of the boat. 

2) Lower the Secchi disc to the half of the Secchi disc depth. 

3) Select the color on the Munsell color scale that matches with the color 

of the Secchi disc at half Secchi disc depth. 

Secchi disc depth ......•. A. .......... em 

Half Secchi disc depth .•........... em 

Munsell color code ....•................. 

Lower' the· Sec chi disc while lookinc at it th~ough the blue filter (98). 

Determine the depth at which the Secchi disc becomes extinct and note this 

depth. 

Repeat the procedure with the green filter (99) and the red filter (29). 

DEPTI-I 

blue c;c ereen 99 
ern em 

EUR/C-IS/31 /78. e 
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Enclo~-e:cl yc1u vviil find data sheets fc;r plotting your 

continuuus/i::t.c:tlllittcnt ~;amrl ing of chlorophyll, turbidity, 

tempc:rot.un;, and s3linity, for t.l1c horizontal ar1d vertical 

prof i l e :~. 

"' 0 u 1 d y 0 u p l (: Zl 5 c : -

c) plot tour in~>tru:i'CnL rc.:::ciin:Js \/ithnut c<:Jl ihrc:d·ion, including 
all v<Hiz:tiOiiS except r:1it10r V.Jriutic)rl:, ( S(:C example sheet) 

d) in your plottitl~J t:ll1c,·,J for the tim\~:-- clist<;nce delay caused 
by t h c 1' t ; r 1 ' p i r-1 CJ '-, )' ~. t , -, m 

c) st;=Jtc tl1c clclc:Jy di,:tdtiC!' u';cd 

f) return one ~.et of tile '(li.lp]ctc,J s!Jcct·:) to~Jcthcr \vi th all the u3ta 
t.Jken on the: c_;~l""~'-:1 irw·r·1t (C'>:ptc~J~.) tu:· 

B • t11 • S \/) ,- (' rb c 1·1 

c.c.rc 
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OCS experiment 177 

Enclosed you will find data sheets for plotting your continuous/ 

intermittent sampling of chlorophyll, tu~bidity, temperature and 

salinity, for the horizontal and vertical profiles. 

Would you please: 

a) trim the sheets and fasten them toeether into a strip; 

b) mark the position of the discreet samples; 

c) plotyour instrument readings without calibration, including 

all variations except minor variations (see example sheet); 

d) in your plotting allow for the time- distance delay caused by 

the pumping system; 

e) state the delay distance used; 

f) return one set of the completed sheets together with all the data 

taken on the experiment (express) to: 

B. 111. S~rensen 

C. C. R. 

EURATO~A 

2100 Ispra (Va) 

Italy 

The results of the discreet sample analysis will be added at Ispra. 

These results will also be separately sent to participants. 

EUR/C-IS/31/78. e 



:. APPENDIX IV 

Mission summary from the experiment 

... 

EUR/C-IS/31/78. e 



27/6/77 Dutch coast Belgian coast French coast 

Mystere/OCS + metric camera 

Dornier/M2S + othero 

Sea truth bessels 

continuous measurement 

sarnpling 

Secchi disc/filters/Munsellcard 

water samples (V) 

quantameter 

colorimeter 

1 G-ch radiometer 

Atmospheric measurements 

Noordwijk 

Goeree 

Volkenbure; 

Burghs luis 

Cap GriP. Nez 

Sea condition measurements 

!\]"oordwijk 

Goeree 

Dunkerque 

Saudeltre lightship 
(Cap Gris Nez) 

buoys 

EUR/C-IS/31/73 .. e 

5 

X 

X 

X 

... ,. 

..c·!-

X 

X 

..,,. 

.i:s.. 

"V* 
.i';.. 



29/6/77 

Mystere/OCS + 1netric camera 

Dornier/:t.A
2

S + others 

Sea truth vessels 

continuous measurement 

sampling 

Secchi disc/filters/ 
Munsellcard 

water samples (V) 

quantamete r 

colorirnete r 

1 D-ch radiorneter 

Atmospheric measurements 

Noordwijk 

Goeree 

valkenburg 

Burghs luis 

Cap Gris l'Tez 

Sea condition measurements 

Noordwijk 

Goeree 

Dunkerque 

Saudeltre lightship 
(Cap Gris Nez) 

buoys 

EUR/C-IS/31/7C. e 

Dutch coast Belgian coast French coast 

)( 

son~e 
-r 
.. h. 

-r,r 
L''l.. 

3 X ""-T 
.b. 

some X X 

"'1T X A 

X 

«:..T 
..t't. 

"'lJ 
..(').. 

X 

X 

""T 
.I.>. 

X 

'""T 
L!>. 

"'r ),. 



3/7/77 

M = Morning A = Afternoon 

Mystere/OCS + metric camera 

Dornier/M2S + others 

Sea truth vessels 

continuous measurement 

sampling 

Secchi disc/filters/ 
Munsellcard 

water samples (V) 

quantarJl.ete r 

colorimeter 

18 -ch radiometer 

Atmospheric measurements 

Noordwijk 

Goeree 

Valkenburg 

Burghs luis 

Cap Gris Nez 

Sea condition measurements 

Noordwijk 

Goeree 

Dunkerque 

Sadeltre lightship 
(Cap Gris Nez) 

buoys 

EUR/CC-IS/31/78. e 

Dutch coast Belgian coast French coast 

M 

M 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M+A 

M+A 

X 

X 

X 

X 

X 

X 

:x 

X 

1vi +A 

M 

X 

X 

X 

X 

X 



APPENDIX V 

Lay-out of Remote Sensing Control Centre 

EUR/CC -IS/31 /7L. e 



REMOTE SENSING CONTROL CEJ\TTRE 

Operational :t-.Tote s 

I. The Rooms 

a) Double glazing and air condition to keep out exterior noise. 

b) Adequate space for charts, plans .and note$ on tables and walls. 

c) Comfort over long operational periods (also outside normal worki::1g 

hours) necessary, such as refreshment facilities. 

II. Communication Facilities 

a) VHF radio (118 - 136 MHz) for air-ground communication. 

b) MW /VHF radio for land - sea communication. 

c) 5 - 8 telephones, one of which is connected to an audiorecorder. 

d) Telex in separate room. 

III. Personnel 

Minimur.a 2, maximum 4 persons speaking several languages and 

qualified to operate all equipment in the control centre. 
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a) !\To access to the centre for l:Jersons without authorization. 

b) If possible, n'lake one language official and avoid mixing languages 

when using phones and radios. 

c) All messages - coming and going - should be filed or fixed to walls 

by clips or magnetic strips. 

d) Time dependent information should be kept up to date, and old or 

erroneous information should be kept in special files out of sight. 

V. Other 

a) An audio tape recorder to record special messages or discussions 

may be advantageous. 

b) Music should be abandoned in the control room. 

J.A. CHARLTON B. M. SqiRENSEN 
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APPENDIX VI: 

Report from the Weather Forecasting Service 
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WEATHER FORECASTING 

Sea and Storm Service Specialists Ltd. (SSSS), who have a weather 

forecasting office within Dundee University campus, telexed 

specialised forecasts to EURASEP Control each day of the trial. 

The meteorological task was to forecast the likelihood of the 

Ocean Color Scanners "seeing" the ground from the two flight 

levels of -4000 m and 12000 m. In order to achieve the purpose of 

the trial, less than one-third cloud cover was necessary together 

with an absence of surface or low level fog, mist, or thick haze. 

Unfortunately, in the narrow waters between SE England and the 

Low Countries over which the flights we-re conducted, the atmospheric 

conditions which favour an absence of cloud· u-sually produce poor or 

only moderate surface visibility because of sea fog and/ or industrial 

haze. A further restriction was the requirement that there should be 

no white caps which means a surface wind over the sea of less than 

about 8 knots (9mph). 

The technical problem of forecasting a favourable combination of 

circumstances was tackled by the orthodox method of synoptic chart 

analysis which indicate's the location and intensity of pressure systems, 

such a~ '·anticyclones and depressions' the position and likely 

movement of fronts with their associated: cloud belts' and the 

general characteristics of the air masses affecting western Europe. 

In addition, an indispensible aid was provided by the photographs 

obtained from weather satellite passes over the eastern North 

Atlantic and the Continent. These photographs reveal the extent 

and type of· cloud over a wide area 'Centered on the satellite's path. 

It will be evident that such pictures are a powerful tool in the hands 

of the meteorologist enabling him to assess the intensity, direction 

and ·speed of move1nent of a particular system from successive 

satellite passes. 
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Satellite data was provided by the Department of Electrical En­

gineering and Electronics, Dundee University, in the form of low 

resolution scanning._ radiometer IR and vis. irnages covering large 

areas of Europe and the Atlantic·. In addition, very high resolution 

radiometer hnages o{ the trial.area were provjded, showing the 

cloud cover in finer detail. The acquisition of these satellite pictures 

by the Electronics Deparbnent Laboratory of Dundee University 

has provided (SSSS) with the r.neans to improve and refine their 

forecast inform~~ion for North Sea oil operations. However, to 

return to the matter. The absznce of traditional visual obser­

vations of meteorological variables over the sea, which is a 1_najor 

difficulty in all maritime forecasting problems, means that. the 

cloud infor,mation obtained by satellite is essential for the success 

of ope rations of this nature if tinJ.e, effort and money are not to 

be wasted on abortive sorties. 

The routine followed during the trial required a forecast to be 

prepared in the forenoon fo!' pas sing to the EURASEP Control 

Centre near the Hague by 0930 GMT. Communication v.ras by telex 

but frequent telephone discussion 'J were held to enlarge upon the 

forecast or to deal with other relevant operational matters. Should 

this first forecast be favourable, the timing allowed the participating 

ships and aircrafts to be given notice to come to the state or 

operational readiness. After the first usable satellite pass during 

the morning, there is 2.n~ther approximately two ho~}"t'S J.a.ter ·which 

in this case enabled earlier deductions to be confirmed or denied. 

On the basis of this later inforrHation furt_her advice was passed 

either by telex or telephone. and this enabled the Centre to decide 

whether to proceed or cancel the day's operation. 

The trial period extended f:rorn 20th June to 3rd July. At the outset 

atmospheric conditions over the southern North Sea v;ere dominated 
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by an anticyclone to the west of the British Isles {Fig. 1 ). This 

distribution of pres sure resulted in a northerly airflow down the 

North Sea and over the sea area of interest, which is indicated in 

Fig. I. During the first week the anticyclone moved east across 

the Ul\. as a declining ridge followed by a trough of low pressure; 

a situation which maintained the cloud cover over the southern 

North Sea. On the 2 7 June the whole area was clear during the 

early forenoon but a small depression to the west of Ireland {Fig. 2) 

moving quickly ENE, brought an extensive sheet of cloud across 

southern England and into the North Sea by afternoon. However, 

a successful flight was achieved before the arrival of the cloud. 

The small wave depression continued to move east and although 

there were large amounts of cloud over England and the Continent on 

the 29th, a clear area over East Anglia was forecast to move over 

the southern North Sea, which it duly did and permitted another 

flight to be accomplished {Fig. 3). 

On 3rd July pressure \\as high over Biscay and the Continent {Fig. 4). 

The area from the Azores to the Zuider Zee was clear of cloud and, 

apart from some early patches of coastal fog which soon cleared 

in the forenoon, there were no problems. This last day of the 

trial was the best of the period - at least n'leteorologically speaking -

and a very good run was achieved. 
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